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Recommendations

Major Recommendations
Recommendations for Laboratory Testing for the Diagnosis of Human Immunodeficiency Virus (HIV) Infection

The Centers for Disease Control and Prevention (CDC) and Association of Public Health Laboratories (APHL) recommend that laboratories
conduct the following sequence of assays with serum or plasma specimens for the accurate diagnosis of HIV infection. Each recommendation lists
the rationale for the recommendation and refers to additional evidence and limitations in the corresponding summary and tables of evidence in
Appendix 2 in the original guideline document. These updated recommendations for testing of serum or plasma specimens supersede the 1989
recommendations for interpretation and use of the HIV-1 Western blot in the serologic diagnosis of HIV Type 1 infections, the 1992
recommendations for testing for antibodies to HIV Type 2 in the United States, and the 2004 recommended protocol for confirmation of rapid
HIV tests. Because none of the assays in the recommended algorithm are U.S. Food and Drug Administration (FDA)-approved for use with oral
fluid or dried blood spot specimens, these updated recommendations do not supersede previous recommendations for testing of dried blood spots
or oral fluid for HIV-1 using the FDA-approved immunoassay and HIV-1 Western blot for these specimen types.

1. Laboratories should conduct initial testing for HIV with an FDA-approved antigen/antibody combination (4th generation) immunoassay*
that detects HIV-1 and HIV-2 antibodies and HIV-1 p24 antigen to screen for established infection with HIV-1 or HIV-2 and for acute
HIV-1 infection. No further testing is required for specimens that are nonreactive on the initial immunoassay.

Rationale: Initial testing with a 4th generation antigen/antibody combination immunoassay detects more acute HIV-1 infections than
initial testing with a 3rd generation antibody immunoassay and identifies comparable numbers of established HIV-1 and HIV-2



infections, with comparable specificity.
2. Specimens with a reactive antigen/antibody combination immunoassay result (or repeatedly reactive, if repeat testing is recommended by the

manufacturer or required by regulatory authorities) should be tested with an FDA-approved antibody immunoassay that differentiates HIV-
1 antibodies from HIV-2 antibodies. Reactive results on the initial antigen/antibody combination immunoassay and the HIV-1/HIV-2
antibody differentiation immunoassay should be interpreted as positive for HIV-1 antibodies, HIV-2 antibodies, or HIV-1 and HIV-2
antibodies, undifferentiated.

Rationale: Use of the HIV-1/HIV-2 antibody differentiation assay after a reactive initial 4th generation HIV-1/HIV-2 antibody
immunoassay detects HIV-1 antibodies earlier than the HIV-1 Western blot, reduces indeterminate results, and identifies HIV-2
infections. Turnaround time for test results is shorter and the cost is lower for the HIV-1/HIV-2 antibody differentiation assay
compared with the HIV-1 Western blot. Available evidence is insufficient to recommend specific additional testing, without clinical
follow-up, for specimens that are dually reactive for HIV-1 and HIV-2 antibodies on the differentiation immunoassay (see Section J,
"Limitations of the Recommended Laboratory Testing Algorithm", in the original guideline document).

3. Specimens that are reactive on the initial antigen/antibody combination immunoassay and nonreactive or indeterminate on the HIV-1/HIV-2
antibody differentiation immunoassay should be tested with an FDA-approved HIV-1 nucleic acid test (NAT).

A reactive HIV-1 NAT result and nonreactive HIV-1/HIV-2 antibody differentiation immunoassay result indicates laboratory
evidence for acute HIV-1 infection.
A reactive HIV-1 NAT result and indeterminate HIV-1/HIV-2 antibody differentiation immunoassay result indicates the presence of
HIV-1 antibodies confirmed by HIV-1 NAT.
A negative HIV-1 NAT result and nonreactive or indeterminate HIV-1/HIV-2 antibody differentiation assay result indicates a false-
positive result on the initial immunoassay (see Section M, "Additional Considerations," in the original guideline document, for a
discussion of issues related to acute HIV-2 infection).
Rationale: HIV-1 NAT results can distinguish acute HIV-1 infection from false-positive initial immunoassay results in specimens with
a reactive antigen/antibody immunoassay and a nonreactive HIV-1/HIV-2 antibody differentiation assay result. HIV-1 NAT does not
detect HIV-2, and no HIV-2 NAT is FDA-approved. Available evidence is insufficient to recommend testing for acute HIV-2
infection after a nonreactive HIV-1 NAT result (see Section K, "Limitations of the Evidence Supporting These Recommendations," in
the original guideline document).

4. Laboratories should use this same testing algorithm, beginning with a laboratory-based antigen/antibody combination immunoassay, with
serum or plasma specimens submitted for testing after a reactive (preliminary positive) result from any rapid HIV test.

Rationale: Previously, supplemental testing (HIV-1 Western blot or HIV-1 indirect immunofluorescence assay [IFA]) was
recommended after a reactive rapid HIV test result regardless of the result of the initial laboratory immunoassay. This was based on
observations of some false-negative results from earlier generations of immunoassays (no longer commercially available in the United
States) that became reactive later during seroconversion than rapid HIV antibody tests. With the recommended algorithm, the FDA-
approved laboratory-based antigen/antibody combination immunoassays detect HIV infection earlier during seroconversion than any
of the rapid HIV tests available in the United States as of May 2014, including the rapid HIV-1/HIV-2 antigen/antibody combination
test. Therefore, no supplemental testing is required for specimens that are nonreactive on the initial immunoassay in the recommended
algorithm.

*Exception: As of April 2014, data are insufficient to recommend use of the FDA-approved single-use rapid HIV-1/HIV-2 antigen/antibody combination immunoassay as the initial
assay in the algorithm.

Alternative Testing Sequences When Tests in the Recommended Algorithm Cannot Be Used

During their review and comment on these recommendations, stakeholders described circumstances that might delay or prevent implementation of
some of the assays in the recommended algorithm. Based on the evidence review and expert opinion from stakeholders and the working group,
CDC members of the writing group identified testing sequences that might be used to improve the laboratory diagnosis of HIV infection if an
alternative FDA-approved assay is substituted for one of the classes of assays specified in the recommended algorithm. Replacing a recommended
assay has limitations described below that may reduce the accuracy of the testing algorithm.

Use of a 3rd generation HIV-1/2 antibody immunoassay instead of a 4th generation antigen/antibody combination immunoassay as the initial
test: perform subsequent testing as specified in the recommended algorithm.

Limitations: This alternative will miss some acute HIV-1 infections in antibody-negative persons that would be detected by 4th
generation antigen/antibody combination immunoassays.

Use of the HIV-1 Western blot or HIV-1 IFA as the second test in the algorithm instead of an HIV-1/HIV-2 antibody differentiation
immunoassay: if test results are negative or indeterminate, perform HIV-1 NAT; if HIV-1 NAT is negative, perform HIV-2 antibody
immunoassay.

Limitations: This alternative might misclassify some HIV-2 infections as HIV-1, requires a larger number of tests, and increases



turnaround time for test results.
Use of HIV-1 NAT as the second test instead of an HIV-1/HIV-2 antibody differentiation immunoassay: If HIV-1 NAT result is negative,
perform an HIV-1/HIV-2 antibody differentiation immunoassay or other FDA-approved HIV-1 supplemental antibody test. If result of an
HIV-1 supplemental antibody test is nonreactive or indeterminate, perform an HIV-2 antibody test.

Limitations: This alternative fails to distinguish acute HIV-1 infection from established HIV-1 infection, increases turnaround time for
test results and incurs additional costs.

Use of HIV-1 NAT (or pooled HIV-1 NAT) after a nonreactive 3rd or 4th generation immunoassay result: a reactive NAT result provides
evidence of acute HIV-1 infection, but false-positive results occur. Follow-up testing to document seroconversion should be conducted if a
laboratory HIV diagnosis is based on the result of HIV-1 NAT only.

Limitations: No HIV-1 NAT is FDA-approved for pooled testing for HIV diagnosis. Individual or pooled HIV-1 NAT can detect
acute infections not detected by a 4th generation immunoassay, but occasionally produces a false-positive result, requires more tests
on each specimen, increases turnaround time for test results, and is more costly than the recommended algorithm.

Clinical Algorithm(s)
The following algorithms are provided in the original guideline document:

Recommended Laboratory HIV Testing Algorithm for Serum or Plasma Specimens
Analytic Framework: Laboratory Testing for Accurate Diagnosis of HIV Infection

Scope

Disease/Condition(s)
Human immunodeficiency virus (HIV) infection

Guideline Category
Diagnosis

Screening

Technology Assessment

Clinical Specialty
Infectious Diseases

Pathology

Intended Users
Clinical Laboratory Personnel

Guideline Objective(s)
To provide recommendations to laboratory personnel on the use of U.S. Food and Drug Administration (FDA)-approved assays for the
diagnosis of human immunodeficiency virus (HIV) infection in adults and children >24 months of age
To describe the types and sequence of laboratory assays used to make the laboratory diagnosis of acute HIV-1 infection, established HIV-
1 infection, and HIV-2 infection

Note: These updated recommendations do not address methods or strategies for screening blood or organ donors for HIV infection; the FDA and U.S. Public Health Service (USPHS)



have issued separate guidance and recommendations on this topic.

Target Population
Adults and children aged 2 years or older

Note: Because maternal antibodies against HIV might be present in uninfected infants born to human immunodeficiency virus (HIV)-infected mothers, specific recommendations to
establish the presence or absence of the diagnosis of HIV infection in infants are described elsewhere.

Interventions and Practices Considered
1. Human immunodeficiency virus (HIV) antigen/antibody combination (4th generation) immunoassay (HIV-1 and HIV-2 antibodies and HIV-

1 p24 antigen)
2. HIV-1/HIV-2 antibody differentiation immunoassay
3. HIV-1 nucleic acid test (NAT)
4. HIV-1/2 antibody immunoassay (3rd generation)
5. HIV-1 Western blot
6. HIV-1 indirect immunofluorescence assay (IFA)
7. HIV-1 supplemental antibody test

Major Outcomes Considered
Sensitivity and specificity of laboratory tests
Disease progression rates
Rate of viral mutation
Turnaround time for test results
Cost-effectiveness

Methodology

Methods Used to Collect/Select the Evidence
Hand-searches of Published Literature (Primary Sources)

Hand-searches of Published Literature (Secondary Sources)

Searches of Electronic Databases

Searches of Unpublished Data

Description of Methods Used to Collect/Select the Evidence
Literature Reviews and Key Questions

The Centers for Disease Control and Prevention (CDC)/Association of Public Health Laboratories (APHL) working group members conducted a
nonsystematic review of the literature, unpublished data, meeting abstracts and presentations, and manufacturers' package inserts in 2009 to assess
the performance of U.S. Food and Drug Administration (FDA)-approved human immunodeficiency virus (HIV) diagnostic assays and their use in
combination for the laboratory diagnosis of acute and established HIV-1 infection. Three CDC writing group members updated this with a
systematic literature review in 2013 focused on 10 key questions:

1. What is the sensitivity of individual assays in specimens from persons
a. With established HIV-1 and established HIV-2 infection?
b. With acute HIV-1 infection?



2. What is the specificity of individual assays in specimens from uninfected persons?
3. What is the accuracy of the previous and recommended algorithms based on combinations of assays in specimens from persons

a. With established HIV-1 infection?
b. With acute HIV-1 infection?
c. With established HIV-2 infection?
d. Not infected with HIV-1 or HIV-2?

4. What algorithm(s) requires the minimum number of assays to maximize the accuracy of the laboratory diagnosis of HIV-1 infection and
HIV-2 infection and minimize the number of specimens with indeterminate or inconclusive test results?

5. Do the costs and cost-effectiveness of the proposed algorithm for the diagnosis of HIV infection differ from the costs and cost-effectiveness
of the previous algorithm?

6. Do benefits and harms for patients associated with the proposed diagnostic algorithm differ from benefits and harms associated with the
previous diagnostic algorithm?

Three CDC writing group members who reviewed the evidence used the following definitions and reference criteria for evaluation of study
outcomes:

Established HIV-1 infection: repeatedly reactive immunoassay results and positive HIV-1 Western blot or HIV-1 immunofluorescence
assay (IFA) result
Acute HIV-1 infection: reactive HIV-1 nucleic acid test (NAT) result and negative or indeterminate HIV-1 antibody immunoassay, HIV-1
Western blot, or HIV-1 IFA result
False-positive immunoassay result: repeatedly reactive immunoassay results, negative or indeterminate HIV-1 Western blot or HIV-1 IFA
result, negative HIV-1 NAT result, and negative HIV-2 test results
False-negative immunoassay result: nonreactive immunoassay result and reactive HIV-1 NAT result
False-negative NAT result: repeatedly reactive immunoassay results, positive HIV-1 Western blot result and negative HIV-1 NAT result
Established HIV-2 infection: expert interpretation based on the results of tests described in each study (because no definitive diagnostic
algorithm and no FDA-approved test for confirming the presence of HIV-2 infection existed as of May 2014)
Accuracy of algorithms: the number or percentage of all specimens from a given algorithm that, based on all available test results and follow-
up information, yielded a correct laboratory diagnosis of HIV-1 infection, HIV-2 infection, or the absence of HIV infection. True-positive
and true-negative results were classified as correct laboratory diagnoses. False-negative, false-positive, and indeterminate results, and HIV-
2 infections misclassified as HIV-1 were classified as incorrect laboratory diagnoses.

Strategy for Searching Published Literature and Conference Abstracts

CDC writing group members conducted literature searches in PubMed, in abstracts and presentations from the Conferences on Retroviruses and
Opportunistic Infections, and in abstracts and presentations from the 2007, 2010, and 2012 HIV Diagnostics Conferences (available at
http://hivtestingconference.org ). They also consulted data submitted to the FDA and published in the manufacturers'
FDA-approved package inserts. The writing group evaluated only studies reported in English and conducted with specimens from U.S.
populations, except for questions related to human immunodeficiency virus (HIV)-2. Studies that reported results for assays that were not
approved or under consideration by the FDA were excluded.

CDC writing group members conducted the literature search using the terms HIV, HIV-1, and HIV-2 in combination with antibody assay,
antigen/antibody combination assay, acute HIV infection, testing, clinical diagnostics, serologic tests, third generation assay, fourth
generation assay, p24 antigen, seroconversion, indeterminate, false-positive, false-negative, nucleic acid test, nucleic acid amplification
test, RNA assay, Western blot, costs, and cost-effectiveness. CDC writing group members identified additional published reports by examining
references listed in the retrieved articles. Only studies published or accepted for publication from January 2000 through December 2013 that
evaluated laboratory assays approved by the FDA as of December 2012 (see Table 2 in the original guideline document) were included in the
evidence synthesis.

Number of Source Documents
The literature search identified 1,858 abstracts of potentially relevant articles. Of these, 1,778 were excluded because they were background
articles, did not contain assay performance data, or evaluated assays that were not U.S. Food and Drug Administration (FDA)-approved. Of the
remaining 80, 39 articles contained data relevant to the key questions for evaluating individual assays or diagnostic algorithms for human
immunodeficiency virus (HIV); 4 studies related to costs or cost-effectiveness; 2 studies related to potential harms from indeterminate HIV test
results; 14 studies described viral dynamics of HIV and generic laboratory markers without identifying specific assays; 6 studies described HIV-2
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distribution and diagnosis with assays that are not FDA-approved; 3 studies evaluated HIV-1 diagnosis in infants; 7 studies modeled transmission
attributable to acute HIV-1 infection; and 5 studies evaluated the potential benefits of antiretroviral therapy for acute HIV-1 infection.

Methods Used to Assess the Quality and Strength of the Evidence
Expert Consensus

Rating Scheme for the Strength of the Evidence
Not applicable

Methods Used to Analyze the Evidence
Systematic Review with Evidence Tables

Description of the Methods Used to Analyze the Evidence
Each of the three Centers for Disease Control and Prevention (CDC) writing group members experienced with human immunodeficiency virus
(HIV) diagnostic testing studies reviewed the studies independently. For each study, one member abstracted details about the study design, source
of specimens, assays evaluated, and study results. Another one of the three CDC writing group members reviewed data abstraction for accuracy.
Discrepancies regarding the applicability of the evidence or limitations of the studies were resolved by consensus.

Quality of Evidence

The quality of available studies comparing the performance of individual HIV tests or algorithms was inherently limited. No randomized controlled
trials comparing individual assays or algorithms were conducted with specimens from populations with unknown infection status. Limitations
affected many of the studies identified during the literature review and are identified for each study in the tables of evidence (see Appendix 2,
Section E in the original guideline document).

CDC writing group members did not conduct pooled data analyses because the studies were conducted with different assays of the same or
different classes (that is, three 3rd generation and two 4th generation immunoassays) using specimen collections from different populations with
different pre-test probabilities of infection, or enriched with pedigreed specimens with known laboratory diagnosis of HIV-1 or HIV-2 infection.
The number of significant digits reported for values in the evidence summary and tables are those as published in the original studies. The writing
group did not conduct recalculations or rounding.

Inferring that an accurate test result improves outcomes important to patients requires availability of effective treatment, improved well-being
through prognostic information, and, by excluding an ominous diagnosis, reduction of anxiety. The workgroup relied on other systematic reviews
and recommendations for documentation of benefits and harms associated with screening and diagnostic testing for HIV in different populations,
effectiveness of treatment for persons with HIV infection, and interventions for HIV-negative persons.

Methods Used to Formulate the Recommendations
Expert Consensus

Description of Methods Used to Formulate the Recommendations
Process for Developing Updated Recommendations

These updated recommendations are the product of a lengthy, multistep process. In 2004, Centers for Disease Control and Prevention (CDC) and
Association of Public Health Laboratories (APHL) established an HIV Steering Committee--composed of CDC and public health laboratory
scientists with expertise in human immunodeficiency virus (HIV) diagnostics--to monitor HIV testing practices, investigate reports of problems with
the performance or availability of HIV testing reagents, and assess potential implications of new assays as they received U.S. Food and Drug
Administration (FDA) approval. When the shortcomings of previous HIV testing recommendations became evident, the HIV Steering Committee



organized a working group in August 2006 with representatives from CDC, APHL, FDA, the National Alliance of State and Territorial AIDS
Directors (NASTAD), HIV testing program managers, and scientists from academic, hospital, and commercial laboratories and blood donor
screening programs who had expertise in HIV, immunology, laboratory medicine, and evaluation of diagnostic tests (see Appendix 1 in the original
guideline document). The Steering Committee asked the working group to examine the evidence for the performance of HIV assays and the
previous algorithm for laboratory HIV diagnosis and to propose new algorithms for HIV diagnosis that maximized accuracy, relied on FDA-
approved tests, and considered testing costs and cost-effectiveness. A subset of this working group served as the writing group that drafted these
recommendations (see Appendix 1 in the original guideline document).

The working group sought assistance from CDC laboratory scientists, who evaluated the performance of available FDA-approved assays on
panels of plasma specimens from HIV-infected and uninfected persons and on sequential specimens from persons early in seroconversion;
analyzed test combinations in two-test and three-test algorithms; and compared these results to results of the 1989 algorithm for HIV-1 diagnosis.
The working group conducted a nonsystematic literature review on the performance characteristics of HIV tests and their use in combinations for
HIV-1 diagnosis and examined unpublished data generated by studies at CDC and other public health laboratories. Based on the information from
the literature review, unpublished data, and expert opinion, the working group proposed several candidate HIV diagnostic algorithms, disseminated
descriptions of the candidate algorithms, and solicited data evaluating the algorithms in the call for abstracts for the 2007 HIV Diagnostics
Conference. New research findings were presented and discussed at the conference, and the working group obtained oral comments during the
closing session of the conference about the feasibility, benefits, harms, and costs of new testing strategies from conference attendees, who included
managers and staff members from public health department HIV testing programs and scientists from clinical, commercial, and public health
laboratories, blood donation programs, and manufacturers of HIV tests and testing equipment.

Based on the literature review, expert opinion, and new research findings presented at the 2007 HIV Diagnostics Conference, including CDC's
analysis of the relative sensitivity during seroconversion of FDA-approved immunoassays compared with the HIV-1 Western blot, the working
group developed a synopsis, HIV Testing Algorithms: A Status Report, issued in April 2009, that described the candidate algorithms and their
limitations. The report outlined the key elements of each candidate algorithm, available performance data, potential benefits and drawbacks, and
additional data needed to substantiate and refine the algorithm. In that report, the working group acknowledged that none of the candidate
algorithms offered a distinct advantage over previous recommendations. For example, performing nucleic acid test (NAT) after all nonreactive
antibody test results could detect acute HIV-1 infection, but its routine use would be impractical and costly. Additionally, most algorithms still
included the HIV-1 Western blot and could not consistently detect acute HIV-1 infections or HIV-2 infections without the collection of
demographic, behavioral, or clinical information that might suggest the need for additional testing. Moreover, new tests such as 4th generation
assays were nearing commercialization, and their routine use could render the candidate algorithms obsolete.

In July 2009, the HIV Steering Committee solicited additional data on the performance of candidate algorithms and 4th generation immunoassays
in the call for abstracts for the 2010 HIV Diagnostics Conference. At the March 2010 conference, representatives from the American Society for
Microbiology, the College of American Pathologists, the Department of Defense, FDA, NASTAD, the Pan American Society for Clinical
Virology, public health department HIV testing programs, and scientists from clinical, commercial, and public health laboratories, blood donation
programs, and the diagnostics industry reviewed and discussed the research findings and their implications for new testing algorithms. (Manuscripts
from conference presentations were submitted for peer review and published in the December 2011 supplement to the Journal of Clinical
Virology.) Based on expert opinion, new data presented at the conference (including evidence for misclassification of HIV-2 infections by the
HIV-1 Western blot), and anticipation of commercialization of 4th generation immunoassays in the United States, CDC and APHL laboratory
experts proposed a new diagnostic algorithm. The algorithm included 4th generation HIV-1/HIV-2 antigen/antibody combination immunoassays
(approved by FDA in 2010 and 2011) and an HIV-1/HIV-2 antibody differentiation assay. The proposed algorithm was intended to improve the
accurate diagnosis of acute HIV-1 infection and HIV-2 infection in the absence of clinical, behavioral, or demographic information that is not
routinely available to laboratories.

To validate the proposed algorithm for supplemental testing, CDC and public health laboratories retrospectively applied available existing test
results in the sequence specified by the proposed algorithm and evaluated the 4th generation immunoassays and proposed algorithm on the same
specimen collections that had been tested previously. The HIV Steering Committee then used the call for abstracts for the 2012 HIV Diagnostics
Conference to solicit additional data on the performance of new tests and the proposed algorithm. Three CDC writing group members developed
a figure and draft statements for consideration during the conference describing the proposed algorithm and possible variations if different assays
were substituted for those in the proposed algorithm. CDC writing group members solicited oral comments on the proposed algorithm from
stakeholders who attended the December 2012 HIV Diagnostics Conference, representing commercial and public health laboratories that conduct
HIV testing, HIV testing programs, manufacturers of HIV tests and testing equipment, providers of HIV clinical and preventive services, and
persons with HIV. Their input on the proposed algorithm was informed by conference presentations that compared the performance, cost, and
cost-effectiveness of the proposed algorithm with the previous algorithm and alternatives. Manuscripts from conference presentations were
submitted for peer review and published in the December 2013 supplement to the Journal of Clinical Virology. CDC writing group members also
solicited oral comments on the proposed algorithm from other stakeholders at meetings of the CDC-Health Resources and Services Administration



(HRSA) Advisory Committee, American Association of Clinical Chemistry, Association of Medical Laboratory Immunologists, College of
American Pathologists, and the Pan American Society for Clinical Virology. After stakeholders expressed support for the proposed
recommendations, the writing group finalized the recommendations.

Rating Scheme for the Strength of the Recommendations
Not applicable

Cost Analysis
Comparing laboratory costs for testing algorithms is difficult because assay costs vary over time, in different laboratories, and with different testing
volumes. Testing costs also depend on the prevalence of established and acute human immunodeficiency virus (HIV) infections in tested specimens
(and thus the number of supplemental tests required). Investigators collected cost information from 17 clinical and public health laboratories and
used the median cost in a model to compare the cost of previous algorithm and the recommended algorithm. (The model did not include costs or
effectiveness for the laboratory diagnosis of HIV-2 infection.) The recommended algorithm identified more specimens with HIV-1 infection. It was
less costly than the previous algorithm for specimens positive for HIV antibody, but more costly for the subset of specimens that required HIV-1
nucleic acid test (NAT) to evaluate acute infection or false-positive initial immunoassay results. Estimates of both the number of HIV infections
detected and overall laboratory testing costs were higher with the recommended algorithm than with the previous algorithm. In specimens with 1%
prevalence of established HIV-1 infection and 0.1% prevalence of acute HIV-1 infection (characteristic of specimens from high-risk populations),
the model estimated that, compared with the previous algorithm, the incremental cost per additional HIV-1 infection detected ranged from $5,027
to $14,400. In contrast, for specimens in which the prevalence of established and acute HIV-1 infections is very low (0.01% and 0.001%,
respectively), incremental cost-effectiveness of the recommended algorithm exceeds $100,000 per additional infection detected compared with the
previous algorithm. A different cost-effectiveness model that included as an outcome the costs of cases averted by early detection of HIV infection
concluded that HIV testing remained cost saving until costs per new HIV diagnosis exceeded $22,903.

Two other U.S. models evaluated the cost-effectiveness of alternative algorithms in which pooled HIV-1 NAT would directly follow an initial
nonreactive 3rd generation immunoassay. Both used cost per quality adjusted life year as outcomes. One found that the incremental cost-
effectiveness of pooled HIV-1 NAT exceeded $100,000 per quality-adjusted life year unless prevalence of acute HIV infection in tested
specimens exceeded 0.4%. The second model found that screening with a 4th generation immunoassay was more economical than pooled NAT
screening after a negative 3rd generation immunoassay. In both studies, the cost-effectiveness of each strategy varied considerably with the
prevalence of undiagnosed HIV infection and the frequency of re-testing (which influences the proportion of specimens with acute HIV-1
infection).

Method of Guideline Validation
External Peer Review

Internal Peer Review

Description of Method of Guideline Validation
The draft recommendations and their underlying evidence were reviewed by three independent human immunodeficiency virus (HIV) testing
experts not involved in development of the recommendations (in accordance with Office of Management and Budget Regulations for peer review
of influential scientific information from the federal government) and by officials at Centers for Disease Control and Prevention (CDC), the U.S.
Food and Drug Administration (FDA), and the Department of Health and Human Services.

Evidence Supporting the Recommendations

Type of Evidence Supporting the Recommendations
The type of evidence supporting the recommendations is not specifically stated.



Benefits/Harms of Implementing the Guideline Recommendations

Potential Benefits
The recommended algorithm is associated with additional benefits and fewer harms for patients than the previous algorithm. By reducing the
number of false-negative and indeterminate results and misclassified human immunodeficiency (HIV)-2 infections, the recommended
algorithm is more accurate. By reducing indeterminate test results, the recommended algorithm reduces delays in HIV diagnosis, anxiety for
tested persons, and the inconvenience and cost of collecting additional specimens for more testing. The recommended algorithm only rarely
requires additional specimens; for example, when an HIV-1 nucleic acid test (NAT) is required and the original specimen is unsuitable.
The recommended algorithm can also reduce turnaround time for test results compared with the previous algorithm. One public health
laboratory using the recommended algorithm was able to report 96% of antibody-positive test results in 2 workdays or less, compared with
22% when specimens were tested with the previous algorithm. Another testing program that replaced the previous algorithm with the
recommended algorithm was able to shorten the interval between specimen collection and routine notification of test results by 1 week.

Potential Harms
Indeterminate or inconclusive results
False-positive or false-negative results
Delayed diagnosis due to the need for additional specimens or follow-up testing

Qualifying Statements

Qualifying Statements
Trade names are used for identification purposes only. Their use does not imply endorsement by Centers for Disease Control and Prevention
(CDC) or the U.S. Department of Health and Human Services.

Implementation of the Guideline

Description of Implementation Strategy
An implementation strategy was not provided.

Implementation Tools
Clinical Algorithm

Quick Reference Guides/Physician Guides

Resources

Institute of Medicine (IOM) National Healthcare Quality Report
Categories

IOM Care Need

For information about availability, see the Availability of Companion Documents and Patient Resources fields below.



IOM Care Need
Living with Illness
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Patient-centeredness
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